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Obesity-related phenotypic analysis of OSBPL2 gene knockout Bama minature pigs
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[Abstract] Objective: This study aims to analyze the obesity-related phenotypic characteristics and possible mechanism of oxysterol
binding protein-like 2(OSBPL2) gene knockout in Bama miniature pigs. Methods : Three month-old wild-type (WT) Bama miniature
pigs and OSBPL2 mutant type (MT)Bama miniature pigs were fed with high-fat diet(HFD). Body weight and subcutaneous fat thickness
were measured after feeding 9 months; liver steatosis was observed by HE staining; liver subcellular structure was observed by electron
microscopy; serum was collected to detect total cholesterol, total triglycerid, high density lipoprotein cholesterol, low density lipoprotein
cholesterol, alanine aminotransferase and aspartate aminotransferase ; the mRNA expression of genes involved fat synthesis and adipose
differentiation in liver were measured by real-time quantitative PCR ; the protein expression levels and distributions of adipocyte fatty
acid binding protein (FABP4) and peroxisomal acylcoenzyme A oxidase 1 (ACOX1) were detected by Western blot and
immunohistochemistry. Results: The body weight and subcutaneous fat thickness significantly increased in MT-HFD group (P < 0.03).
HE staining results showed the area of subcutaneous fat cells increased significantly in MT-HFD group (P < 0.001) , and a large number
of fat vacuoles were observed in the liver tissue of MT-HFD group. the qRT-PCR, Western blot and IHC results showed that FABP4
mRNA and protein expression increased, while ACOX1 expression decreased in pigs of MT-HFD group. Electron microscopy analysis
results showed the length of mitochondria-associated endoplasmic reticulum membrane decreased in MT-HFD group. Conclusion:

OSBPL2 deficiency may cause obesity -related phenotypic characteristics in Bama miniature pigs, which may be associated with the
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inhibition of fatty acid B-oxidation,the influence of energy metabolism balance and the promotion of adipose differentiation.
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K,
125 SBZ2PCR

HCEL /NS 24, i FH TR1zol 7EZH 4%
HKAnhHE U RNA, B i 5 B pg 5 RNA S sk
1% cDNA , Bt 5 9547320 52 /2 PCR (real-time quantita-
tive PCR, qRT-PCR) K o R 1 20 pL ¥ K &
SYBR®Green Master Mix (2% ) 10 wL,cDNA 1 pL, [
HE5190.5 wL, FHF51470.5 pl,ddH.0 8 uL, ¥ 14
FRFFAF WA 95 °C 5 min; Z8E 95 °C 10 s, 1B k/
FEAH1 60 °C 30 s, HL 40 MEFA . H AR IR CoAE
GAPDH JE[H CEAZIE . 5IHFFI 1,
1.2.6 &&a i RIZPiE

HCE T /NRURE T HE2H 21, £ RIPA 24 W A
PSP APPSR 1, I BCA U e & . IS
1, 10% SDS-PAGE HL K /7 25 I 75 2 il FR 41 4k
5 E o 5% IR WAN VA T ] 2 b, 4351 i A FABP4
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*1 EMEEPCRSIHFT
Table 1 qRT-PCR primer sequences

L £ JFH1(5'—3") KB (bp)
GAPDH 3 GCAAAGTGGACATTGTCGCCATCA 160
T TCCTGGAAGATGGTGATGGCCTTT
CEBPa 3 CGTGGAGACTCAACAGAAGG 95
T GCAGCGTGTCCAGTTCGCGG

ACOX1 3 ATGAGATGGATAATGGCTACCTG 129
i CGTAGGTCAGCTTGTTACTCAG

PLIN2 3 AGATGAATCCCACTGTGCTG 135
T TGATCGTGGATGTTCTGTGG

ERLIN2 3 GACAAAGCTTCTCATTGCAGC 144
R GTCTCCTTCTCCATCACCTTC

COPA 3 CTCAGTTTCACCCCTCAGAAG 136
R CCAGTTATTCCTCTCACATCCG

FABP4 | AGTCAAGAGCACCATAACCTTAG 136

T AGCCGTGACACCTTTCATG

GAPDH : H Ji % - 3- 1 2 Il S (glyceraldehyde-3-phosphate dehydrogenase) ; CEBPa: CCAAT #4558 4% & 7 11 a(CCAAT/enhancer-binding
protein alpha) ; PLIN2 : il Ig7#% 25 [ 2 (Perilipin-2) ; ERLIN2 : P 5t 9 15 45 A1 ¢ 25 1 2 (endoplasmic reticulum lipid raft-associated protein 2) ; COPA ;

KWL H a 3 (coatomer subunit alpha) o
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24 2 500~ < 5 000 m® [ 21 il 43 A7 He K (33.65 +

BB T G
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Table 2 Comparison of Bama miniature pigs on weight,

thickness of subcutaneous fat (x+s)

2053 WT-HFD 41 MT-HFD 21

I (kg) 52.80 = 4.60 70.33 + 6.04"

JiE BB s & (em ) 4.16 £0.76 6.03 + 047
T EBAE IR (em) 5.04 +0.37 8.13+0.54"
LR 6.43 +0.40 10.70 + 0.62™
ik 4.40 + 0.40 6.60 +0.53”
A Bk 430 £0.30 7.10 + 0.46™
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Iy AR FE B K (31.62 + 1.36)% , & T WT-HFD 41 [
(23.77£1.12)% (P < 0.01) , 7 500~ < 10 000 pm’fY
2534 LA R (27.63 + 0.58)% , L T WT-HFD
ZH 1% (19.34+0.49)% (P <0.001, K 2D) . DL 4%

2 B N

RfE Ak
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E1 FABDNEER TIERRGNER

Figure 1 Thickness of subcutaneous fat in Bama miniature pigs of two groups
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Figure 2 Comparison of subcutaneous fat cell distributions in Bama miniature pigs of two groups
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Figure 3 Comparison of serum lipid levels in Bama miniature pigs of two groups
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Comparison of liver pathologic structure and liver function in Bama miniature pigs of two groups
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Figure 5 Electron microscope analysis of mitochondria-associated endoplasmic reticulum membranes in Bama miniature

pigs of two groups
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Figure 6 Expressions of genes related to fat anabolism in liver of Bama miniature pigs in two groups
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